A cytometric assay for ultrasensitive and robust detection of human telomerase RNA based on toehold strand displacement.
Human telomerase RNA (hTR), works as a template for synthesis of telomeric DNA repeats at the ends of linear eukaryotic chromosomes, is overexpressed in tumor cells and its concentration has a positive correlation with telomerase activity. The lack of facile and reliable method for detection of hTR in complex matric limited its application for clinical diagnosis. To address the limitation, herein, we proposed a facile and reliable flow cytometric assay for sensitive and specific detection of hTR by combing magnetic enrichment with signal amplification of DNA toehold strand displacement reaction (TSDR). Two hairpin DNA probes of TSDR are ingeniously designed, including biotinylated hairpin DNA1 (H1) and carboxyfluorescein (FAM)-labeled hairpin DNA2 (F-H2). Firstly, H1 was immobilized on streptavidin-functionalized magnetic beads (STV-MBs) through biotin-avidin interaction. In the presence of hTR DNA, TSDR between H1 and F-H2 was triggered to continuously form H1/H2 duplex, resulting in a "turn on" fluorescence on the surface of MBs. Due to fluorescence amplification of TSDR and magnetic enrichment, hTR-DNA can be sensitively, specifically and facile analyzed by flow cytometry and fluorescence microscopy imaging. The detection limit of flow cytometry is 0.3pM, which is superior to those of most existing approaches. Moreover, the proposed strategy can be successfully utilized to detect hTR in complex biological media as well. Therefore, an enzyme-free amplification approach is provided for robust and rapid detecting hTR DNA, which offers a facile, reliable and sensitive method for studying disease-related gene.